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Examiner Griffin: 



George Ernest Morris, Andrew Richard Lucy, William H. Gong, 
5 Monica C. Regalbuto and George A. Huff, Jr. hereby solemnly 
declare that: 

1. They are the inventors who, on February 8, 2001, filed 
the above-identified application Serial No. 09/779,287. 

2. They completed the invention, which is set forth in the 
10 above-identified application Serial No. 09/779,287, in the United 

States of America and the United Kingdom prior to September 28, 
2000, the filing date of the application fi^om which U.S. Patent No. 
6,402,939 (Yen et al.) matured. 

3. Prior to September 28, 2000, their invention as 
15 described and claimed in the subject application was completed in 

the United Kingdom, as evidenced by Laboratory Notebook 1396, 
pages 1 to 6, identified as EXHIBIT A, which illustrates the key 
points of declarants' process for oxidative desulfurization of a high 
boiling cut of a hydrodesulfurized diesel material. These pages 
20 memorialize and record experiments carried out in Hull, United 
Kingdom, a WTO member country, which serve to complete 
reduction to practice of the aforesaid invention. 

4. To provide the higher boiling feedstock for the work at 
Hull, a hydrotreated refinery distillate was partitioned by distillation 

25 experiments carried out in United States under the supervision of 
Monica C. Regalbuto who is one of the undersigned declarants. 

5. Under the supervision of Dr. George E.Morris, who is one of 
the undersigned declarants, Mr. Peter Anderson and Mr. Andrew 
Blanchard, Research Technicians, Hull Research Center, Hull, UK, 

30 conducted oxidation-simultaneous extraction experiments described in 
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a BP Chemicals Limited Laboratory Note Book 1396, pages 2 to 6. The 
work described shows that the sulfur species concentrated in a higher 
boiling cut of a hydrodesulfurized diesel material was oxidized with a 
soluble quaternary ammonium salt in an immiscible aqueous phase 
5 comprising hydrogen peroxide and phosphotungstic acid; separation 
from the reaction mixture of both an organic liquid and immiscible 
aqueous phase containing a portion of the oxidized sulfur species; and 
further removal of the oxidized sulfur species by silica sorption. The 
aqueous hydrogen peroxide phase and catalyst system can be reused 
10 with a fresh diesel charge. Comparative examples (not described in 
pages of the exhibit) showed that for the same reaction times and 
overall hydrogen peroxide usage greater amount of sulfur are treated 
and removed from the higher boiling cut than the corresponding full 
range material. 

15 6. In this work Mr. Anderson charged a suitably equipped 

nitrogen purged glass reactor with S-25-288C-FBP (251.2 g), a.k.a. LS- 
98-25 (550°F FBP), aqueous hydrogen peroxide (61.6 g of 26.0 percent 
by weight), Aliquat® 336 (1.45 g) and an aqueous solution of 
phosphotungstic acid (0.83 g in 5.6 g water) and water (126.0 g). The 

20 hydrogen peroxide was equivalent to 8.2 percent by weight in the 
total aqueous phase. The reaction mixture was heated to 60° C. with 
stirring during 30 minutes and maintained at 60° C. with stirring 
during 4 hours. After cooling to ambient temperature the organic 
phase (248.9 g) was separated from the aqueous phase (189.3 g) and 

25 another, viscous brown oily phase. A sample of the organic phase was 
identified as PS-25-288C-FBP and retained for analysis which gave 43 
ppm sulfur and 29 ppm nitrogen. The recovered aqueous phase 
contained 6.9 percent by weight hydrogen peroxide. The viscous 
brown oily phase was dissolved in methanol (40.0 g, recovered 42.0 g). 

30 Analysis of the methanol solution gave 30 ppm sulfur and 1100 ppm 
nitrogen. 

7. Similar portions of PS-25-288C-FBP (total 186.1 g) were 
passed through one of two sihca columns (11.9 g each). Analysis of 
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the product recovered (156.2 g) after silica treatment gave 0.3 ppm 
sulfur and 2.5 ppm nitrogen. A band of dark brown material was 
retained on the silica. *The brown band was eluted from the column 
with methanol (23.0 g). On analysis it was found to contain 110 ppm 
5 sulfur and 58 ppm nitrogen. 

8. Copies of the above referenced Laboratory Notebook 
pages are attached as Exhibits. The Exhibits are a true copy, except 
that the dates thereof and unrelated subject matter have been 
blanked- out, but all the dates are prior to September 28, 2000. 

10 9. The undersigned declare further that at all statements 

made herein of their own knowledge are true and that all 
statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable 

15 by fine or imprisonment, or both, under 18 U.S.C. 1001 and that 
such willfiil false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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